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1 CONTROL OF SCANNING VELOCITY MODULATION AT 

2 MULTIPLE SCANNING FREQUENCIES 

3 This invention relates to scanning velocity modulation (SVM) 

4 systems and more particularly to the automatic control of scanning velocity 

5 modulation signal amplitude at multiple scanning frequencies. 

6 BACKGROUND OF THE INVENTION 

7 It is well known that in a cathode ray tube display an improvement 

8 in apparent picture sharpness can be achieved by modulating the scanning 

9 velocity of an electron beam in accordance with the derivative of the luminance 
10 portion of the display signal. This derivative signal, or scan velocity modulation 
n signal, can be derived from the luminance portion of the video signal and 

12 identifies when scanning beam velocity variations should be employed. Slowing 

13 of the scanning velocity of the electron beam causes a greater number of 

14 electrons to land at a particular point in the display resulting in brightening of the 

15 video monitor display at that particular location on the display. Conversely, 

16 accelerating the scanning velocity at a particular portion of the screen results in 

17 display darkening. Thus, horizontal rate edges may be visually enhanced by 

18 variations in the display intensity at edge transitions caused by the variation of 

19 the electron beam speed. This method of picture sharpness enhancement has 

20 advantages over a peaking approach to picture sharpness enhancement such as 

21 an avoidance of blooming of peaked high luminance (white) picture elements and 

22 an avoidance of enhancement of video noise occurring within the bandwidth of 

23 the peaked signals. 

24 SVM systems, such as those described above, are well known for 

25 use in television systems, but they are typically not used in computer monitors. 

26 SVM systems are generally not well suited for use in monitors that display video 

27 signals of various different formats such as VGA, or SVGA which may use 

28 alternative scanning frequencies. The horizontal scanning rates of these video 

29 formats can be anywhere from 2 to 2.4 times as great as an NTSC horizontal 

30 scanning frequency. With the convergence of the television and the computer 

31 monitor, SVM is starting to be used under much more demanding conditions. 

32 For example, multimedia monitors are becoming available that are also capable of 
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FIGURE 2 depicts in block diagram form an SVM automatic gain 
control system for adjusting SVM signal amplitude to be with in a predetermined 
amplitude range when operating with video formats having different spatial 
resolution and different scanning frequencies. In FIGURE 2, a video signal which 
includes horizontal frequency information is applied to derivative circuit 1 . In 
derivative circuit 1 , the luminance component of the video signal is differentiated 
to produce an SVM signal. The output of derivative circuit 1 is coupled to 
variable gain amplifier 2. There, the SVM signal is amplified and is used 
generate a deflection current in the SVM coil for modulating the beam scanning 
velocity. 

According to a preferred embodiment of the invention, scanning 
frequency detector 3 makes use of a portion of the input signal containing 
horizontal scanning frequency information to provide an indicator of likely spatial 
frequency content of the input signal. In simple terms, FIGURE 1 shows the 
increase in SVM signal amplitude that occurs with a doubling of input frequency. 
Since an exemplary ATSC image is capable of at least double the horizontal 
resolution of an NTSC signal, an SVM amplitude control system based on 
horizontal sync frequency determination provides a reliable indication of the 
spectral content of the displayed image. 

To control the gain or SVM signal amplitude generated by amplifier 
2 the horizontal scanning frequency is monitored and when it increases above 
1H, a control signal from scan frequency detector 3 causes the SVM signal from 
amplifier 2 to be reduced in amplitude. Furthermore, SVM signal gain and or 
amplitude control can be applied generally in accordance with a complementary 
or inverse transfer function to that depicted in FIGURE 1 . Thus, gain, or SVM 
amplitude, is preferably halved for signals having double frequency scanning 
rates. Conversely, SVM amplitude or gain can similarly be increased for a 
corresponding decrease in horizontal scanning frequency. 

FIGURE 3 is a detailed circuit diagram showing an embodiment of 
the SVM automatic gain control system of FIGURE 2. As shown in FIGURE 3, a 
luminance signal with negative going horizontal sync is applied to the input of 
the circuit. This signal can be provided by horizontal sync, luminance (Y) with 
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1 CLAIMS 

2 1. A method for controlling scan velocity modulation in a video display 

3 apparatus operable at a plurality of horizontal scanning frequencies, comprising 

4 the steps of: 

5 a) generating respective scanning velocity modulation signals from signals 

6 having a plurality of horizontal scanning frequencies and coupled for display by 

7 said apparatus; and, 

8 b) selectively controlling an amplitude of each respective scanning velocity 

9 modulation signal to a predetermined range of amplitudes. 

10 

11 2. The method according to claim 1, comprising a further step of: 

12 generating a control signal in accordance with a horizontal scanning 

13 frequency of said each respective scanning velocity modulation signal for 

14 controlling said amplitude to said predetermined range of amplitudes. 

15 

16 3. The method according to claim 1 # comprising a further step of: 

i? selecting a different one of said plurality of horizontal scanning frequencies 

18 and reducing said amplitude of a scanning velocity modulation signal in 

19 accordance with said different one having a horizontal scanning frequency 

20 greater than a horizontal scanning frequency of a prior selection 

21 4 A method for controlling scan velocity modulation in a video display 

22 apparatus operable at a plurality of horizontal scanning frequencies, comprising 

23 the steps of: 

24 determining a horizontal scanning frequency of a signal coupled for display 

25 by said apparatus; 

26 generating from said signal coupled for display by said apparatus, a 

27 scanning velocity modulation signal having an amplitude representative of said 

28 horizontal scanning frequency of said signal coupled for display; and, 

29 selectively controlling said amplitude of said scanning velocity modulation 

30 signal responsive to said determining step. 
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2 5. A method for controlling scan velocity modulation in a video display 

3 apparatus operable at a plurality of horizontal scanning frequencies, comprising 

4 the steps of: 

5 generating from a signal coupled for display by said apparatus a scanning 

6 velocity modulation signal having an amplitude representative of a horizontal 

7 scanning frequency of said signal coupled for display; 

8 determining said horizontal scanning frequency of said signal coupled for 

9 display; 

10 generating a control signal in accordance with said determined scanning 

11 frequency; and, 

12 controlling responsive to said control signal said amplitude of said 

13 scanning velocity modulation signal such that said amplitude is substantially 

14 independent of said determined scanning frequency. 

15 6. The method according to claim 5, comprising a further step of: 

16 reducing said amplitude as the frequency of said horizontal scanning 

17 frequency is increased. 

18 7. The method according to claim 6, wherein said amplitude is approximately 

19 halved for each octave increase in said determined horizontal scanning 

20 frequency. 

21 8. The method according to claim 5, wherein said control signal generating 

22 step comprises the step of; 

23 representing said determined horizontal scanning frequency with a DC 

24 voltage that varies proportionally as a function of said determined horizontal 

25 scanning frequency. 

26 9. The method according to claim 8 f comprising the step of; 

27 controlling said amplitude of said scanning velocity modulation 

28 signal responsive to said DC voltage. 
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1 10. The method according to claim 5, wherein said control signal generating 

2 step comprises the step of; 

3 representing said determined horizontal scanning frequency with a digital 

4 signal generated by a microprocessor. 

5 11. The method according to claim 1 0 comprises the step of ; 

6 controlling said amplitude of said scanning velocity modulation 

7 signal responsive to said digital signal. 

8 12. A video display apparatus with scan velocity modulation and operable at a 

9 plurality of scanning frequencies comprising: 

10 means for generating a scan velocity modulation signal from a display 

11 signal coupled to said apparatus, said scanning velocity modulation signal having 

12 an amplitude directly related to a horizontal scanning frequency of said display 

13 signal; 

14 means for determining said horizontal scanning frequency; 

15 means for generating a control signal responsive to said determined 

16 horizontal scanning frequency; and, 

17 means responsive to said control signal for selectively controlling said 

18 amplitude of said scanning velocity modulation signal to maintain said scan 

19 velocity modulation signal amplitude substantially independent of said determined 

20 horizontal scanning frequency. 

21 13. The video display apparatus according to claim 12, wherein said means for 

22 selectively controlling reduces said amplitude of said scanning velocity 

23 modulation signal in accordance a frequency increase of said determined 

24 horizontal scanning frequency. 



25 
26 
27 



14. The video display apparatus according to claim 12, wherein said means for 
selectively controlling halves said amplitude of said scanning velocity modulation 
signal for each octave increase in said determined horizontal scanning frequency. 
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15. The video display apparatus according to claim 12, wherein said control 
signal representing said determined horizontal scanning frequency is a DC 
voltage that varies proportionally as a function of said determined horizontal 
scanning frequency. 

16. The video display apparatus according to claim 12, wherein said control 
signal representing said determined horizontal scanning frequency is a digital 
signal generated by a microprocessor. 

17. The video display apparatus according to claim 16, wherein said digital 
signal sets a gain register to control said amplitude of said scanning velocity 
modulation signal. 
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1 CONTROL OF SCANNING VELOCITY MODULATION AT 

2 MULTIPLE SCANNING FREQUENCIES 

3 This invention relates to scanning velocity modulation (SVM) 

4 systems and more particularly to the automatic control of scanning velocity 

5 modulation signal amplitude at multiple scanning frequencies. 

6 BACKGROUND OF THE INVENTION 

7 It is well known that in a cathode ray tube display an improvement 

8 in apparent picture sharpness can be achieved by modulating the scanning 

9 velocity of an electron beam in accordance with the derivative of the luminance 

10 portion of the display signal. This derivative signal, or scan velocity modulation 

11 signal, can be derived from the luminance portion of the video signal and 

12 identifies when scanning beam velocity variations should be employed. Slowing 

13 of the scanning velocity of the electron beam causes a greater number of 

14 electrons to land at a particular point in the display resulting in brightening of the 

15 video monitor display at that particular location on the display. Conversely, 

16 accelerating the scanning velocity at a particular portion of the screen results in 

17 display darkening. Thus, horizontal rate edges may be visually enhanced by 

18 variations in the display intensity at edge transitions caused by the variation of 

19 the electron beam speed. This method of picture sharpness enhancement has 

20 advantages over a peaking approach to picture sharpness enhancement such as 

21 an avoidance of blooming of peaked high luminance (white) picture elements and 

22 an avoidance of enhancement of video noise occurring within the bandwidth of 

23 the peaked signals. 

24 In Japanese Patent 61-099467 and PAJ vol. 010, No. 279 a 

25 multiscan TV receiver is disclosed which employs scanning beam velocity 

26 modulation by modulating the voltage applied to a fourth grid of the CRT. The 

27 reference also teaches that the velocity modulating voltage applied to the CRT 

28 grid is also applied to a peak to peak detector (83). The output from detector 

29 (83) is coupled to an AGC circuit (82) which controls the amplitude of the 

30 velocity modulating voltage applied to the CRT. In this way a closed loop is 

31 formed which maintains the peak to peak value of the velocity modulating 

32 voltage at a prescribed amount. Separated horizontal syncs are fed to 
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1 discriminator (84) which produces an output signal that is applied to control a 

2 time constant of AGC circuit (82). 

3 A TV receiver which employs scanning beam velocity modulation by 

4 means of a magnetic deflection coil is disclosed in US Patent 5982449 and EPO 

5 784 402 A2. A signal for SVM signal derivation is coupled via a digital filtering 

6 means (12) which is programmed by CPU (3) based on information derived from 

7 the format or content of the input signal selected for display. In this way the 

8 sharpness of the displayed image is adapted to the input signal selected. This 

9 reference also discloses the use of an SVM driver current feedback loop where 
10 driver current is converted to a digital signal and coupled to CPU (3) to change 
n the characteristic of the programmable filter means (12). 

12 SVM systems, such as those described above, are well known for 

13 use in television systems, but they are typically not used in computer monitors. 

14 SVM systems are generally not well suited for use in monitors that display video 

15 signals of various different formats such as VGA, or SVGA which may use 

16 alternative scanning frequencies. The horizontal scanning rates of these video 

17 formats can be anywhere from 2 to 2.4 times as great as an NTSC horizontal 

18 scanning frequency. With the convergence of the television and the computer 

19 monitor, SVM is starting to be used under much more demanding conditions. 

20 For example, multimedia monitors are becoming available that are also capable of 
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FIGURE 2 depicts in block diagram form an open loop SVM 



2 automatic gain control system for adjusting SVM signal amplitude to be with in 

3 a predetermined amplitude range when operating with video formats having 

4 different spatial resolution and different scanning frequencies. In FIGURE 2, a 

5 video signal which includes horizontal frequency information is applied to 

6 derivative circuit 1 . In derivative circuit 1 , the luminance component of the 

7 video signal is differentiated to produce an SVM signal. The output of 

8 derivative circuit 1 is coupled to variable gain amplifier 2. There, the SVM 

9 signal is amplified and is used generate a deflection current in the SVM coil for 

10 modulating the beam scanning velocity. 

11 According to a preferred embodiment of the invention, scanning 

12 frequency detector 3 makes use of a portion of the input signal containing 

13 horizontal scanning frequency information to provide an indicator of likely spatial 

14 frequency content of the input signal. In simple terms, FIGURE 1 shows the 

15 increase in SVM signal amplitude that occurs with a doubling of input frequency. 

16 Since an" exemplary ATSe^image-is-capable of ~at least double the horizontal ~ 

17 resolution of an NTSC signal, an open loop feed forward SVM amplitude control 

18 signal based on horizontal sync frequency determination provides a reliable 

19 indication of the spectral content of the displayed image. 

20 To control the gain or SVM signal amplitude generated by amplifier 

21 2 the horizontal scanning frequency is monitored and when it increases above 

22 1 H, the feed forward control signal from scan frequency detector 3 causes the 

23 SVM signal from amplifier 2 to be reduced in amplitude. Furthermore, open loop 

24 SVM signal gain and or amplitude control can be applied generally in accordance 

25 with a complementary or inverse transfer function to that depicted in FIGURE 1 . 

26 Thus, gain, or SVM amplitude, is preferably halved for signals having double 

27 frequency scanning rates. Conversely, SVM amplitude or gain can similarly be 

28 increased for a corresponding decrease in horizontal scanning frequency. 

29 FIGURE 3 is a detailed circuit diagram showing an embodiment of 

30 the SVM automatic gain control system of FIGURE 2. As shown in FIGURE 3, a 

31 luminance signal with negative going horizontal sync is applied to the input of 

32 the circuit. This signal can be provided by horizontal sync, luminance (Y) with 
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CLAIMS 

1 1 . A video display apparatus, operable at a plurality scanning frequencies 

2 and including scanning beam velocity modulation, comprising: 

3 a controllable scanning velocity modulation signal amplifier for 

4 generating an scanning velocity modulation deflection signal responsive to a 

5 scanning velocity modulation signal; and, 

6 means for generating a control signal coupled to said amplifier for 

7 open loop control of said scanning velocity modulation deflection signal in 

8 amplitude responsive to selected ones of said plurality of scanning frequencies. 

1 2. The video display apparatus of claim 1, wherein said control signal 

2 reduces said scanning velocity modulation deflection signal amplitude in 

3 accordance with an increasing scanning frequency of said plurality of scanning 

4 frequencies. 

1 3 i ---.,:=rT4 1 e method according to claim-1, comprising a further step of: ~ 

2 selecting a different one of said plurality of horizontal scanning 

3 frequencies and reducing said amplitude of a scanning velocity modulation signal 

4 in accordance with said different one having a horizontal scanning frequency 

5 greater than a horizontal scanning frequency of a prior selection. 

1 4. A method for controlling scan velocity modulation in a video display 

2 apparatus operable at a plurality of horizontal scanning frequencies, comprising 

3 the steps of: 

4 generating from a signal coupled for display by said apparatus a scanning 

5 velocity modulation signal with a range of amplitudes representative of a 

6 horizontal scanning frequency of said signal coupled for display; 

7 determining said horizontal scanning frequency of said signal coupled for display; 

8 generating a control signal in accordance with said determined scanning 

9 frequency to maintain said scanning velocity modulation signal within said range 

10 of amplitudes substantially independent of said horizontal scanning frequency of 

11 said signal coupled for display. 
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1 5. The method according to claim 5, wherein said control signal generating 

2 step comprises the step of; 

3 representing said determined horizontal scanning frequency with a DC 

4 voltage that varies proportionally as a function of said determined horizontal 

5 scanning frequency. 

1 6. The method according to claim 8, comprising the step of; 

2 controlling said amplitude of said scanning velocity modulation 

3 signal responsive to said DC voltage. 

1 7. The method according to claim 5, wherein said control signal generating 

2 step comprises the step of; 

3 representing said determined horizontal scanning frequency with a digital 

4 signal generated by a microprocessor. 



8.— The method-according to claim 10 comprises the step of; 

2 controlling said amplitude of said scanning velocity modulation 

3 signal responsive to said digital signal. 

1 9. A video display apparatus with scan velocity modulation and operable at a 

2 plurality of scanning frequencies comprising: 

3 means for generating a scan velocity modulation signal from a display 

4 signal coupled to said apparatus, said scanning velocity modulation signal having 

5 an amplitude range; 

6 means for determining said horizontal scanning frequency of said display 

7 signal; 

8 means for generating a control signal responsive to said determined 

9 horizontal scanning frequency; and, 

10 a differential amplifier responsive to said control signal for selectively 

11 controlling said scanning velocity modulation signal to maintain said scan 

12 velocity modulation signal within said amplitude range substantially independent 

13 of said determined horizontal scanning frequency. 
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1 1 0. The video display apparatus according to claim 1 2, wherein said means for 

2 selectively controlling reduces said amplitude of said scanning velocity 

3 modulation signal in accordance a frequency increase of said determined 

4 horizontal scanning frequency. 

1 11. The video display apparatus according to claim 1 2, wherein said means 

2 for selectively controlling halves said amplitude of said scanning velocity 

3 modulation signal for each octave increase in said determined horizontal 

4 scanning frequency. 

1 12. The video display apparatus according to claim 12, wherein said control 

2 signal representing said determined horizontal scanning frequency is a DC 

3 voltage that varies proportionally as a function of said determined horizontal 

4 scanning frequency. 

1 13. The vidfco display~ap^ said control 

2 signal representing said determined horizontal scanning frequency is a digital 

3 signal generated by a microprocessor. 

1 14. The video display apparatus according to claim 16, wherein said digital 

2 signal sets a gain register to control said amplitude of said scanning velocity 

3 modulation signal. 
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V Reasoned statement under Article 35(2) PCT 

1 Claim 1 relates to a video display apparatus operable at different scanning 
frequencies and employing scanning velocity modulation (SVM). An SVM signal 
amplifier produces a scanning velocity modulation signal corresponding to a 
particular input signal and a control signal is supplied to the amplifier, the control 
signal depending on the frequency of the input signal. This overcomes the problem 
caused by the modulating signal increasing in value with an increase in the input 
frequency. An open loop control of the modulating signal is provided. The closest 
prior art is EP-A-0 784 402. This employs a programmable filter in place of an 
amplifier to produce the modulating signal, the programming being effected in 
dependence on the input frequency. There is also a gain adjusting means in the 
open-loop system of figure 6 of the EP document, but no disclosure of its function or 
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document in such a way as to make it fall within the terms of claim 1 . The subject 
matter of claim 1 can thus be regarded as new and as having inventive step. 

2 Independent claims 4 and 9 perform basically the same function as the system of 
claim 1. They generate modulating signals within a range of amplitudes in 
dependence on the various input scanning frequencies, they measure the input 
frequency and use the measurement to produce a control signal, the control signal 
being used to keep the output modulating signal at a value within that range and 
substantially independent of the input scanning frequency. There is no clear 
disclosure or suggestion in the prior art documents cited in the Search Report of 
measuring the input scanning frequency to produce a control signal which is then 
used to keep the modulating signal fed to the display substantially independent of the 
input scanning frequency. The subject matter of claims 4 and 9 can thus be 
considered to be new and to have inventive step. 

3 The subject matter of dependent claims 2,3, 5-8 and 10-14 can likewise be 
considered to be new and to have inventive step. 

4 The claimed invention finds industrial applicability in the technical field of video 
displays. 
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VII Certain defects in the international application 

1 The independent claims should be drafted in two-part form with respect to the 
disclosure of the closest prior art document, e.g. EP-A-0 784 402 or PAJ, vol. 1 0, no. 
279(E-439) & JP 61 099467 {Rule 6.3(b)}. 

2 The Summary of the Invention on page 3 should be brought into line with the new 
independent claims {Rule 5.1 (a)(iii)}. 

VIII Certain observations on the international application 

Claims 10-13 should all be dependent on claim 9 and claim 14 should be dependent 
on claim 13. 
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